It is quite generally supposed that suspensions of colloidal particles with opposite electric charges attract one another and that if the charge is the same, they repel. This theory has been suggested by Northrop and De Kruif as part of the mechanism of bacterial agglutination. 1 In their experiments with Bacterium lepisepticum, the bacillus of rabbit septicemia, they found the original strain, Type D, * to be very stable in suspension and to possess a high negative charge. Type G, the dissociated, so called m u t a n t form, had a very low negative charge and was less stable. Other conditions being the same, agglutination of both types was said to occur when the potential was reduced to about 15 millivolts.
If it is true that bacteria are held apart by similar electric charges, they should be brought together by opposite charges. That is, two types of bacterial cells in a hydrogen ion concentration such that the charge of one is positive and of the other, negative, should agglutinate. This is the usual result with ordinary colloidal suspensions but does not seem to have been recorded for the case of oppositely charged bacteria. Experiments to test this theory follow.
Three cultures of Bacterium lepisepticum, obtained from different rabbits, were employed. Pure strains of Types D and G were grown in extract broth containing a small amount of hemolyzed blood2 They were then washed carefully four times t Exp. Biol. and Med., 1924-25, xxii, 139. 513 The Journal of General Physiology 
and finally suspended in distilled water so that similar degrees of turbidity, about 500,000,000 organisms per cc., were obtained.
These two suspensions were combined in various proportions and added in 1 cc. amounts to tubes containing a like volume of sodium lactate buffer at pH concentrations ranging from 2.4 to 4.7.* The tubes were then placed in a water bath at 55 ° and examined at 6 and 18 hours.
The results for the three cultures were similar (Tables I, II , and III). The agglutination zone of the Rivers strain, No. 103, and No. 115, Type D, was pH 2.4 to 3.8; that of the G types ranged from 4.1 to 4.7. And it may be seen that while the agglutination zones of pure D and G scarcely overlapped, a mixture of the two types in various proportions resulted in complete flocculation in the intermediate zone, pH 3.8 to 4.1.
Evidently, then, a hydrogen ion concentration at which Type D bacteria are negatively and the G forms positively charged furnishes the proper conditions for optimum flocculation of mixtures of these bacteria. This behavior of oppositely charged bacteria in suspension is the same as that of similar unorganized colloidal particles and supports the theory that bacteria with like charges are repelled.
Thanks are due to Dr. John H. Northrop for helpful suggestions and to C. G. Burn for assistance with the experiments.
